Development of a quantitative 96-well method to image glycogen storage in primary rat hepatocytes.
Within the liver, hormonal control of glycogen metabolism allows for rapid release and uptake of glucose from the circulation, providing a reserve of glucose that can be utilised by other organs. Traditionally, cellular glycogen storage has been detected using Periodic acid Schiff (PAS) staining of histopathology samples or a biochemical assay. Colorimetric measurement of glycogen content using PAS staining is hard to quantify whilst biochemical techniques give limited information about events such as cytotoxicity or allow analysis of hepatic heterogeneity. Here, we describe the development of an imaging based method to quantify glycogen storage in 96-well cultures of primary rat hepatocytes using the inherent fluorescence properties of the Schiff reagent. PAS-stained hepatocytes were imaged using an automated fluorescent microscope, with the amount of glycogen present in each cell being quantified. Using this technique, we found an increase in glycogen storage in response to insulin (EC50 = 0.31 nM) that was in agreement with that determined using biochemical quantification (EC50 = 0.32 nM). Furthermore, a dose dependent increase in glycogen storage was also seen in response to glycogen synthase kinase inhibitors and glycogen phosphorylase inhibitors. This technique allows rapid assessment of cellular glycogen storage in response to hormones and small molecule inhibitors.